Sem1, the yeast ortholog of a human BRCA2-binding protein, is a component of the proteasome regulatory particle that enhances proteasome stability.
Degradation of polyubiquitinated proteins by the proteasome often requires accessory factors; these include receptor proteins that bind both polyubiquitin chains and the regulatory particle of the proteasome. Overproduction of one such factor, Dsk2, is lethal in Saccharomyces cerevisiae and we show here that this lethality can be suppressed by mutations in SEM1, a gene previously recognized as an ortholog of the human gene encoding DSS1, which binds the BRCA2 DNA repair protein. Yeast sem1 mutants accumulate polyubiquitinated proteins, are defective for proteasome-mediated degradation and cannot grow under various stress conditions. Moreover, sem1 is synthetically lethal with mutations in proteasome subunits. We show that Sem1 is a component of the regulatory particle of the proteasome, specifically the lid subcomplex. Loss of Sem1 impairs the stability of the 26S proteasome and sem1Delta defects are greatly enhanced by simultaneous deletion of RPN10. The Rpn10 proteasome subunit appears to function with Sem1 in maintaining the association of the lid and base subcomplexes of the regulatory particle. Our data suggest a potential mechanism for this protein-protein stabilization and also suggest that an intact proteasomal regulatory particle is required for responses to DNA damage.